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(57) Abstract 

PROBLEM TO BE SOLVED: To provide the memory 
control circuit tor a dig rial still camera costwise 
advantageous in which a capacity of a frame memory is 
reduced. 

SOLUTION: In Y, U, V data of 4:2:2 sampling outputted 
from a camera signal processing section 2 or a 
companding processing section 5 in the case of 
compression or expansion, the luminance data Y are 
written as they are and only the color difference data 
U, V are written in a frame memory 4A while being 
down-sampled (data thinning) in a form of 4:1:1. In the 
case of read from the frame memory 4A, only the color 
difference data U, V are up- sampled (interpolation) so 
as to give data equivalent to 4:2:2 sampling apparently 
to the companding processing section 5 or a display 
device 7 adopting the JPEG or the like. Since a memory 
control section 30 conducting processing as above Is 
provided, the capacity of the memory 4A is reduced. 




Page 1 of 1 



(19>B*Bfr»/? (J P) (12) & |9 # & 3* (A) 



JRF0i¥lO-21O5Ol 



H0 4N 9/79 
5/765 
5/781 
5/907 



PI 

H0 4N 9/79 
5/907 
5/781 



G 
fi 

610E 



&£3t* *m 3!#*<DK5 OL (± 9 J© 





«»3p9- 11413 


(7DBUBA 


000003078 
















»SJII»/iltt1tI$B«UII»J72£tt 






C71) USA 


000221029 








M£X — -/-f • -f-lfc£&a 








SjR«iE«r«3TB3*»^ 








«R 55 






















<74)tf«A 





(54) [sawo£*} ^i?^^^*^7<o^^'J«WBK 



(57) [gfl] 

<Y> 1**02* T'fe^-* <U, V) (OfrZPOs 

U-A-rf*iJ4 AIC4 : 1 *. HBsSreSiMK ? l"-* 
^*9 4A0>Semi/B#CC4*. fe^it^t <U, V) e>*£ 

iSlgf 3 0 fcg&tt * C <fc t?. > * »J 4 A ^Sfi^rNUft-C 3? 



1 




e 











Eli 



30 













I — ? — I 


i 


4* 


5 



http://www6.ipdl.jpo.go.jp/Tokujitu/tjcontenttms.ipdl?N0000=2 1 &N0400=image/gif&N040... 2/1 3/03 



Page 1 of 1 



1 

Wit ft y tciett o tc f v> z )mi$L?~ * * , fMi£f$3i 
?MP*M7K:tet>T, 

v>?>*m\ * o*tf»e>pfe> * y tciettrr y ? A 

.X * y y ~ F * R i & AO 0 

* y mmsr. 

*Aajt7lCtec>r, 

EtfMKC*l>r. ;M7fIWffl«*6B;&3*ifc4 : 
2 : 2^>7 ^>^<0Y, U. Vf- Y^- 

t>^iJ>yiW, miie7U-A^^>JtC4 i 1 : 

1 B*r*MM* y ^ 4 h*B*. 

^yfc&f-JfcRttO. BHM*«S«»tc»t/. Aft 
W±. 4:2; 2^*O^-^atC^0fc^>^»J> 
?7*- * *S« Ji * M y - F#« ± Ofc C <!; 

7l/-A.rf-fc'J£ % 

fc. 4:2: 2*>7"y > :??K3$<E>Y, U, V7*-*a> 
MtfcEWli*^-**. ?'a?!?/'?A*-%.&m 
mc. Y7 r ~*t** , 4>£Sr'e£ttJ» (U, V)©** 
l/2y$>*>7'y >^0W»&. 15137 u-A^^e 
UIC4 : 1 : 1 JWCft&tM * y * -f h . 

3N&5F~*«rKttO, AftttUCttU JU»»i. 4 : 

2 : 2im»?-*&K&&Wc+'>7*)>9¥-** 



(2) «M¥1 0-2 10 501 

2 

a«y*y y- F^ai^Atfofcci^riMR^r*^ 

M>*iRde4K>^«y y<< h*aatf^*y y- f*r 
i. 

«#«4 gaaco> * h«83&M € y y - k*r 

[0 00 1 ] 

jU * ? * -tf 7 ©j« * y MffllgftiC * t><PC* *<> 
[0002] 

fiAv <KTDSC> tcfe^rti, WT 
20 CCD) W^>-V-b>*RDfM«iB» <DS 
P) ^&9&n^7FV^^Mr-dr%DRAMW>J< 
*HK-H«^Ty>^U *<WftJPEG«<Zffl» 

ff«i«s^p*^«t. WKHwwt-rf*y^. y^ 

[0003] @9li, ®.*<D?V*frZ*)li7jtytC*i 

[0 00 4 109^*51^. CCD*©^^-^*^ 
30 «rfif*^-»e 7 tti^^©»ft«^. ^7-^7«Wa 

* 2 -cjraen ^ nr r ^ ^ 1 1 rm^ $ 
n. * y M»»3 ^mwcs^u-c y * y 4 k-ab 
tt* n^ 0 y * V 4 i or «, d r am^ » 6 n 
*. *<oa, >*y4^6w»^ttorEWit»iaa 

B»Sft*J:7tc&->r<r>*. 
[0005 ] Wior J PEG E«*5aW>**€ * A * 

40 ffi»50WHrC7A^-/7'D^^a:}ftij:«ni, « 
[ 0 0 0 6 ] 0, J P E GEflH*£feiI&5 M 

«^-^amo- ha±<D«w*K«:Wor^^« 

[0 00 7] L^OW. DSC^c^ffl^^^L^ 

50 i. «f(cyT*^^Att^s*sn.*ci«>«<, tr 
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ntMU&frb* j PEom mm) ma*mt. 

[0008] C0J:^fr*£, Wfcti-5f t* 1 Siffi <7l> 
vLTfcS, E«mX&£1frl*X a 

fc#>. **y4±or(*i8^#<97i/-^*y#f& 

Si ft*. 10 

Y (tmm) . U <fe£: B-Yfi^) , V 
<&*;R-Y1W>Q. <,>fc>^*Y/fe£{I^<WS& 20 

[00 11] /<ya>±©, tWOtt* 

aSSgtti^^Bi^^^-O-^-bV^iOr. 64 0 
X4 8 0 <Z>W«iBB5R»<:»o. V*© 

* V G A jE*H*#jSWH2 >tbWa»S ftfc D S C#=£ 

[0 0 12] C<3J:5fcVGA-/*-^*>ir*:«»b 

. 1 ) <Dr~W*fttbt\X\,>hi*. \tmtfiMvi^ 30 
(YUVffi^S) 2*6, -EttttUttHftSC£ 

tiX^ho 

[0 0 13] tftli, J PEGE»#3X*H^^ 
4:2:2 (W*>2 : I : 1 ) <Dr- 

[0014]«?ir, «**«RAM"Cl§jR3ft*WIB 
**y4*>4 :2:2 (RP*32 : 1 : I ) <0tt$S<*U 40 

[0 0 15] tC6X\ 4:2:2 <Bfl*2 : 1 : 1 > 
OtI£, 1 ftOVGA (Video Graphics Array) tMX 

^yofSfil*. 64 0X480X2 x8[bn ] = 4. 9 
[Mbit -WrtfDRAM&S^ 4Mbit 

1 6Mbit ft£ft-?Tro*5fclfr, CCOJ:} 
fr« 4 Mbit fi£ 2 fflf* JfJT * <H 7 Off 
^4A, 4&£X7h?) Cttctt*). aXrG>*fl*&t3 50 



>l»H¥l 0-2 1050 1 
4 

[0016] 

[ftWWifebcfc^i'r^WH] ±§8<z>cr*<. 4: 
2 ; 2 <BPfc2 : 1 : 1 ) <^£, ltWDVGAIhfX 
OSiS ?- * ^EHi^ST * AU&K&g £ tt h y V - A ^ 
€y<Z>SSI*. 4. 9Mi»t£ttO. 4Mbitp°q^2® 

oM*mmmfo*m&hctknmtrh*><Dx-h 

[0 0 17] 

4 . men; i* s&tina L/£# 6fjse^ * y a>*>5a*as 
Ettttft«atfx<*&^sc&tt?*y* y y - 

[0 0 l 8 3 Uftmiomitch^x. ^^y«. 

EMH««»t»sr. EaTifcaWD^-^e 

WHawcfca^ttoo. «saancttvcA 

00155^-^w^i^'C^^ytciattu. tofSEHHH 
y y - % frie<DK?K^c»^}ifi 

[0019] IS*W2Sa«t^iBt*. BiftE^ttS^S 

WB^wr^^^jux^^y^tc^-r, ^*y 
i . bbhwx« ws»<Diia:«acf 6 n h 
T*j>fi>im»?-*<o j !>%. m&is%a*<o**x-&g 
mo»w I s u<r ^6«5sa-?< * y Kistfc*r > * y 
7 a h^Ki . ps.p< ^ y «ate wc^v^ ^H*^- 

nmKsottiJ**) y- K*«t «: Attune 

[0020] 5B*3S2^|HCCfcl^. jt*ij«:|»f 

itt, «J£Jb©K»*ttT^4«^s^^:ft^^^*i;s 
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-**y±. EfS«octo^-c. *^?(t*«M«P^*>Jlj* 
Snfc4 : 2 : 2?>7*y ^#Y, U, V?-ZO*) 

£4 : 1 : l«s£r*iMM€'J5 4 h*Si. 7** 
-/^D^ ^gCfe^T^RStC, <U> V) 

£7 ? 7*^>:/y > y ur#&WE7 i^-i,^^ 

******* y »~r*&Lt$:mbtcct&#®Lt* 
[oo22] umA ®&mm®m 

VOSnfc. 4:2: 2t>">7'y> $^3W>Y. U, 

U-A**IUM: 1 : lBSCX^atM^y^-f t# 
<U, V> 0*£7 *7**>7y>^Lto#&S5ia7U 
tt±. 4:2: 2^<D^- *&tc£&Uc1K^y > 

[0023] 5 ESJt©#Mli«. -Bft£Etttt£&ll 

is&o* € y 7 ^ F *rrcm * y 'J - k*r± . f«* 
^4 teao* * y 7 4 h ¥R&CM * 'J "J - K«U * 

[0024] «*3!r3^50«W<ciJC*r«, Ett«X 

tf5*?<*nfc4 : 2 : 2tf>:?M > ?<DY, U, V^-^ 

ic*Hr»x, Y?-2t**o**T'fe^fi^ <u. v> <j> 

AM3tf>7U-A,rf*ytc4 : I : 1 7 
u-A-><*yKfflOB#ictt. fe£tl*f <U, V>w** 

7?**>7 'j>? < 2 > ?*c 

tX: JH*W±. JPEG^fl>ff»»«9B*X«*^ 
£2^4 ; 2 : 2l^>7 y > ^^5*- 5 to 

<y*y3<< t^SHUM re 

[ 0 0 2 5 ] > * y tfeWCDBRtf-C©^- Wit*, 
-HI3Wto4 : 2 : 2«?0f r -*±or&®U DRAM 
^7U~A;<*y^<J>S&#7 4 -V? KP#£4 : 

1 : UC*HSStf*C5>1?. «*«VGA^^X©^-K- 



(4) im*i 0-210501 

6 

y-fe^^^CD^^y^CDOB^^-^ei^ 640 x 
480X 1. 5x8 = 3. 69Mfcnt£toO, 4Mbit 
<»DRAM:g£*T@*C±Kto*J^ 4 Mbit DR 
AM* 1 BfctffiM.t* J: < . *fcAB©«fl±CD«tt^ 
6. Y lC<6^«BWJ«^ttl*Btft«<0 

&*a±A,£®b?lC s VGA<M*'C0iIfcf*-**& 

[ 0 0 2 6 ) * fc. i^JSIfefcU * 'J ^ £<t>lzR * 7 
10 ^7<rfii*sn*ff»«cr>^-^it/Tlt Hfcftto 
4 : 2 : 2 7*-v? h(cto&^6. JvJbtLXO 

W>V7 h (B»tr»-7^> ^©tt»ll«rft'l«tC 

[0027] 

WMbxmirz. ® i «**flo-n*<wBso^v 
^*^^^^^on««:^T^p^^a , cab^ H)9 

20 

[0 02 8] BUCfc^. CCDSOM-rf-SHs:/-* 

ft. > * y Mffl*3 0 OMftc £** »t ^ * y 4 A 
^ei^YR^&»f^ cu. v) &hUhTi>*>\m 

(U. V)©*w?l*l/W^*y4AK:H#^ 

*o 1 7 u-amekt-s. -eon. y-t'MA^fe 
aibttii, ^*»j4A«etti/fcf r t>^jHift^^o[) 

J >^. |5EfeM«^ (U. V) BIIBK? I ^fi«r 

»«Lto^e8ffia^*y4A*68toai/'c, e^/*^ 

[0029] EMM&ffil»5-ca. MBOto^€>St» 
tB$nfcSi^-^tC»l/T J PEG5G>E»*««t 

^. ^ trnfeELtii?- * to rte^^ ^ -/ 7 6 tea 

^E»$n^ Bfi$i*^<76<i;l/t&, rtS^^S^ 

40 tt^tyoa^. yA-^^tor^^^to^m^n 
[0030] ia^^^vre^^a^ttsi/T*^ 

Sff 7 KlfcnT* i*<C«. iatt-rf^! 76 Cfc 
HtfcBEK^-Jrt, SM<*«!Jl«5riMi//cK t ^ 

^ IJMN3 oc?*iiaitcs^c»r^* y 4 Acc-msat* 
r h . ->< * y s^B#t*. ^ * y m<8K3 0 it e&it 
^Y^o'fe^fi^ <u, v> a>*to*^*^ffif$?^ 

jSagm^Yl^^ttTT'Slff^ (U, V) 
V>h *X§fi I * b tlfr h * * 'J 4 A CCH*^- ^ <0 1 7 U 
50 -A^^IBtt-r^o *<Wft. -rf^'MA^^WH^tU 
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*i-<u, v> (D^mim^^WA^tt^hmuA 
[0031] a**, y±<Dtmtc*iiz>*mwt. ?%> 

[0032] B2t*B.l OOf^jU*?;^.* 
[0033] B2*Cfct't. tt«K«XfBA,tt»»#, 

■cc^o a*. ^a^n^Hftr-^cwsnt^t/ri* 

[0034 ] y*VtfM3O^0fcM«(i. Y (S 
*> 8 bit /U/V (fe^> 8bit05tl$bit ±U 

4:2: 2 < BP 52 r 1 ; 1 ) *»ST*. I* 
TOITOr-MBHMrl 6 bit X7 8 0B, ***** 
1 *?MH ( 1 H) £7 8 0 f H (fh I**¥jgi6»> 

*^ <@i3E»> 6 4 0. Sift .O -Oft) 
4 8 O^VGAtf^Xr^^i^LXJy^^BJ^ 

[0035] s*>tc, r^-b^f i 

9-F (l6Dit )«X2 56K = 4. 0 9 6Mi>n<D 
DRAM (511*4 Mbit P °q) SrfttU ^SAft^^a 

[0036103 WffiBBKfe W &iii*T- ♦ M * > 
^i^fBW^ 113(a) ti^7->«7(l^ffi»2^6 

3 (b> I*-* * tons 3 p fr^^y 4 A^oafff - 
[0037] *r, fftt«<c*jc*tr«. ccd*£<pib 

[0 03 8] mfc7-*<D*>->rsZ±L,Xte. m3V> 

i oco^iii L-c«a:±E*-p rsft«r* c iter*. 

[ 0 0 3 9 ] B3 (a) let*. * »J MM3 0*t®M 
f'-**w2StUstt&, 7 80 f H fn^.(= l 2. 2 
7MHz) LtbtC. Ha&SMUaLr-fitUXYf 
<8bit ) JfttfUV^-* (8bit ) rt*^£*VCl* 

[0040] ST. Yf-frO^fcT'. Yof-^li, 

-if * y«a«3 orto i *b ? .*2K ? ? *i5]BS£& 

T. *G>Yl F-JA^ifcKl 7-K ( 1 6bit ) 



(5) ttKHPl 0-2 1 050 1 

8 

[0 04 1 ] ttK^^Hf(>nt«C, U0 
*H»tt3 0rt«D2^o?^a85'?fER. I^d^ 

[0042] fcte, C CCi*<5£Yo ( UO ) &T&>< 

^ h. Yi (Vo ) *±ft>M mci/ci**#, 

10 UieK 

[0043]%^ Y? , YJ^-MWttCWSO* 

Kf r -*iLt:^* , j4Aic»ta*n 

[0 04 4 ]rft*>*, aaoi:i**4 9-K00(6a 
*(4«:fei*T. x^t'J4 Aic§3?ii$n^<oii. Yo- 

[0 04 5] i*6A,, a©4 9-MH4«C*<,*TfcH 

iij^wnwaskf 1 

20 (8409-K) #£>^fc. J65K.**!M A 

K8*ii*ft*CMi, Y^-^^3 2 0 9-K. U/V 
r-^1 6 0 7-Kt'. it4 8 0 7-K£fr*. 
[0046] 4 A£ LTD RAM£m 
tt. DRAMO 1^-^1*5 1 2 9- K1?*>*<Z>T% 1 

5 * > ( i h ) wwmr-w i Mb* * c 

[0 04 7] COJ^CCbT, ^ao^>f-^ 
a^-^gfc&Snxv^ «S*JK£i64 8 0 =p 
30 * 4 8 0^--ytcSS&*tt**&, 

±$<J>Y : U VOf-Wt^t^l^ : 1 : 1 1 

[0 04 8] B4(t ^t'MA^DRAM^ 
4 : I : l&&r~*WXsir<D~lH&mL,Xi,*&. 

[0 04 9] 134(a) 7 04 

(b) IC I Jl^wr-fitmttjLititc&Hh-M* 

[0050] COJr^tCb-CVGA (64 0x480) 
40 ^^^(04 ; 2 : 2^-£<Z>5*>, Y^-^JiWSIflPS 
n^Ci^<^<Of-^^DRAMiC§?i^$n, fe 

««#(U. vn^n-eni/2^>^>^'j>^ 

Stir. 4:1: 1 tis^*CDR AM± 
ICM ZsPZftZCtlCUZ, 04(b) "Cii, 
l7 0^f-^, ^>*f)DRAM<01^-^tC-7 

->{C^C*r«. Yo , Yl , Y? . Y3 . -t-COi! 

*tettsn*#. u, vf-xc^>tifc Uo, vo 

. U2 . V2 , -itettgn. Ul , Vl , U3 , V3 
50 , -"t*ini*ft6C&ICtt&. 
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[0 05 1 ] :*tt\ Ettttft&H»5^-**B«* 
*Ct«C«tW. fi«Cffi«7A3fyXA44i*WJ PE 

[0052] J PEGEtf^W^iLri*, 4:1: 
1*>4 ; 2 ; 0. 4:2: 2trfO&&Hir>^V>y 
fl^i^^. *0>ttti>X'i>4 : 2 : 2&X7 7<<)Mfi 

h#4 : 2 : 2»«f r -*fc»l6l/CC*6. 
[0053] Ufa^r. JPEGEM*ft«Ktf5K 
#0X1*4 : 2 : 2*3%)^-* LXCSUdK* 

[0 05 4] 4C4#, ^Ar^&te^Xte. 7-* 
#DRAMK8*iMWc«jgr4 : 1 : HCtKVCl- 

*><ox\ &mm (u/v) «^*2isa»**fc», ■ 
mr- $ u Mtm?~ * x x , am* ± % 

ft«4 : 2 : 2 ^^MttEI||«BW^K 

[ o o 5 5 ] m\tsam<D7a -v? 

[0 05 6] l'<<fh (8bit ) 

0 ? 'J-T-C'CO^-^lR^ ( lMCU = 4 7 r 
D^iOfc«B4 : 2 : 2 (B«2 : 1 : 1 > > Ott 

***ofcfe<zrcab*. cctlt H*ofcfc. 2£S 
*fc J: 6 f y -fit . SWtofcfc J: £ 

*Bi r'iiY0(BD-Y63(BX) ©f-^D RAM 4 A 
JbfcSfeMliSti. ^orn-^B? ?tt*Y0(K)-Y63 
(62) 0>F-*1fi&Z>a2tli>. 
[0057] h*&l£2*» 
^til^n, U0(B1,B2), U0(B1,B2), U?(B1,B2). U2 

<B1,B2), U<52(B1,B2), U62(B1,B2), £t>'Vo(Bl, 

K), Vo(Bl r B2), V2(Bl f BZ), V2(B1,B2). V«* 

(B1,B2), V(52CBl r B2)i. U^P-^, V T^D *<D)H 

rawusn*. (y.±iMCU = 4rp^ *#t4) a 

[0 05 8] C©J: J >tCL"Cafei4 : 2 : 2 (H«2 : 

1 : 1 >.r-E««a§tf*Cit\ B*»»±tt4 : 2 : 

2 ^-^OEifi^- K*tEtittffigL!£S»5 tcfflfcStt* 

[0059] B8ti«W»©^P ? * << >* - 'J -7r 

[0060] ftottPttfH*, &mt&< SMttt 
♦J. Ettf*«&IS«5 (C©«*W*ftttf¥*t/'C^ 
*> *b**iJMBHcclli*3nfc4 : 2 : 2K*fl>7 
07»r-*timQO*5lCUi&. DRAM4 A^w 
*&t?££l*4 : 1 : UP^ffffl/^WtUatfttt^ 



(6) »B¥ 10-210501 

10 

<>*«/,. DRAM4A±<Cl|»«nfeY.- U^- 
♦tt. Jli4^ia4i*^c<Hbv^tr>^tTton& 

[0 06 1 ] H7J*Hlcr>^4r;l^f J^^^tCfcW' 

*»*w*»Rr^D ? *Br*&. 

[ 0 0 6 2 ] B 7 (Cfcl'-C . SSttN-CBAtttttft*, 

10 

[0063] E*f*^!lSP5))^>*>JMai»3 0^ 
omr-m. Y <ii£> 8 bit, U/V <fe£) 8i> 
u<0Stl6bit tl/. Y: U: V tUXVF-ZUM 

U-hib*tit>fc»«4 : 2 : 2.(B*2 : 1 : 1) t? 

[0064] ^'Jt»30^M*'J4ANi, @S 
^f-^O^^OEIf-^WI^n, Y : U : 
i/T©f e -^eau-Ht*«4 : 1 : * 

20 *fiau-Ht*tt4 : 1 : 1 r*>4, 

[0065] -tt/T, ^*'J4 A^6<9ii^r-^«:^ 

$fit > Y : U : V = 4 : 2 : 2<^>5 s: -^l5^U-F^ 

*C*j^7K£tBSft* 0 
[ 0 0 6 6 ] (3 8 UIHMtC^^«Bttf r - * * 5 > 
y^^Hir^ie @$(a) ti^*'J4A^5^*'J*ll 

«3 0 451 b -CRUMBS tl^il^- ^ ^ ^ 5 > 

30 [0067 ] i^i^^ < r 6 

*>*»&nfcE«®»r-$a*, AE*i*^«»5* 
®T . *»H«>WiR»»'C*^ -rf * y M»3 0 K A* 

[0068] i'^ttTIt 08 O 

J:^^ <B3©E«t»<?)«&iia]Wc) <r*A 
4 7- 1 -wJlfcttil/XMiBtt^rBBf * 

[0 06 9] ieS^r ^7 6^6cr>E«iS^r-!S?4:E 
B«|iMyiB5 x»*utcr- > * y M»»3 0 
40 taur-rf^'MA-^mtssn^o >*ywaiW5^6 

^-^ <U, V) 0*#mi\tnn,x**:>)4 Atcietts 

[ 0 0 7 0 ] * l/t\ 0QlU*^?T^lfi^lt 138 
Ca) tC^fir^K, Em0jr*y ft 

oy*yy-K*s^wwtej:o, Yo, yiwuo 
, vo^7-F-^'<^iS:»^n, ^n^nY8bn 
so , u, vsbit ia->r8»usn* 0 ** y ) 
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